OOi 



0>i 



-i-l. 



10 
00 

' 4* 




y 



c New, Continuation, Divisional or 
hi Continuation-in-part Application 
Under 37 C.F.R. §1 .53(b) 



Attorney Docket No. 931 9S-0001 55 



Express Mail Label No. EL 623 523 744 US 



iO 



Date August 23, 2000 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE = 

.CXI = o 

Hon. Commissioner of Patents and Trademarks ^ 
Washington, D. C. 20231 

0\0\ — - CP 

oo — o 

Sir: £ ^ 

Transmitted herewith for filing under 37 C.F.R §1. 53(b) is a patent application for LIQUID CRYSTAL 
DEVICE AND ELECTRONIC APPARATUS 



identified by: [ ] First named inventor Kenji UCHIYAMA 
or [X] Attorney Docket No. (see above) 



1 . Type of Application 

[X] This application is a new (non-continuing) application. 

[ ] This application is a [ ] continuation / [ ] divisional / [ ] continuation-in-part of prior 
application No. . Amend the specification by inserting before the first line the sentence: 

-This is a [continuation/division/continuation-in-part] of United States patent 
application No. , filed .-- 

[ ] The entire disclosure of the prior application, from which a copy of the oath or 
declaration is supplied, is considered part of the disclosure of the accompanying 
application and is hereby incorporated by reference therein. 

If for some reason applicant has not requested a sufficient extension of time in the parent 
application, and/or has not paid a sufficient fee for any necessary response in the parent 
application and/or for the extension of time necessary to prevent the abandonment of the parent 
application prior to the filing of this application, please consider this as a Request for an Extension 
for the required time period and/or authorization to charge our Deposit Account No. 08-0750 for 

-any fee that may be due. THIS FORM IS BEING FILED IN TRIPLICATE: one copy for this 
application; one copy for use in connection with the Deposit Account (if applicable); and one copy 

*for the above-mentioned parent application (if any extension of time is necessary). 

2. Contents of Application 

a. [X] Specification of 34 pages; 

[ ] A microfiche computer program (Appendix); 

[ ] A nucleotide and/or amino acid sequence submission; 

[ ] Because the enclosed application is in a non-English language, a verified English 
translation [ ] is enclosed [ ] will be filed. 

[ ] Cancel original claims of the prior application before calculating the filing fee. (At 

least one original independent claim must be retained for filing date purposes.) 



b. [X] Drawings on 12 sheets; 



Harness, Dickey & Pierce Rev. 1/10/98 (g:\home\forms\patent\xmit\rule53b) 



Sheet 1 of 3 



Attorney Docket No. 
Express Mail Label No. 

Date 



9319S-000155 

EL 623 523 744 US 

August 23, 2000 



c. [X] A signed Oath/Declaration [ ] is enclosed / [X] will be filed in accordance with 37 

C.F.R. §1. 53(f). 

The enclosed Oath/Declaration is [ ] newly executed / [ ] a copy from a prior application 
under 37 C.F.R. §1 .63(d) / [ ] accompanied by a statement requesting the deletion of 
person(s) not inventors in the continuing application. 

d. Fees 



FILING FEE Number 
CALCULATION Filed 


Number 
Extra 


Rate 


Basic Fee 
$690.00 


Total Claims 18 - 20 = 


0 x 


$18.00 = 


0.00 


Independent Claims 2 3 = 


0 x 


$78.00 = 


0.00 


Multiple Dependent Claim(s) Used 




$260.00 = 




FILING FEE - NON-SMALL ENTITY . 






690.00 


FILING FEE - SMALL ENTITY: Reduction bv 1/2 








[ ] Verified Statement under 37 C.F.R. §1.27 is enclosed. 
[ ] Verified Statement filed in prior application. 






Assignment Recordal Fee ($40.00) 


37 C.F.R. §1.1 7(k) Fee (non-English application) 


TOTAL 






690.00 



[X] A check is enclosed to cover the calculated fees. The Commissioner is hereby authorized 
to charge any additional fees that may be required, or credit any overpayment, to Deposit 
Account No. 08-0750. A duplicate copy of this document is enclosed. 



[ ] The calculated fees will be paid within the time allotted for completion of the filinq 
requirements. 

[ ] The calculated fees are to be charged to Deposit Account No. 08-0750. The Commissioner 
is hereby authorized to charge any additional fees that may be required, or credit any 
overpayment, to said Deposit Account. A duplicate copy of this document is enclosed. 

Priority Information 

[X] Foreign Priority: Priority based on Japanese Application No. 1 1-241570 filed Auqust 27 
1999, is claimed. ' 

[X] A copy of the above referenced priority document [X] is enclosed / [ ] will be filed in 
due course, pursuant to 35 U.S.C. §119(a)-(d). 

[ ] Provisional Application Priority: Priority based on United States Provisional Application 
No. , filed , is claimed under 35 U.S.C. §1 19(e). 



, Dickey & Pierce Rev. 1/10/98 (g:\home\forms\patent\xmit\rule53b) 



Sheet 2 of 3 



Attorney Docket No. 9319S-000155 

Express Mail Label No. EL 623 523 744 US 

Date August 23, 2000 

4. Other Submissions 

[ ] A Preliminary Amendment is enclosed. 

[ ] An Information Disclosure Statement, sheets of PTO Form 1449, and 

patent(s)/publications/documents are enclosed. 

[ ] A power of attorney 

[ ] is submitted [ ] with the new Oath/Declaration. 

[ ] is of record in the prior application and [ ] is in the original papers / [ ] a copy is 
enclosed. 

[ ] An Assignment of the invention 

[ ] is enclosed with a cover sheet pursuant to 37 C.F.R. §§3.11, 3.28 and 3.31. 

[ ] is of record in a prior application. The assignment is to , and is recorded at Reel 

, Frame(s) . 

[ ] An Establishment of Assignee's Right To Prosecute Application Under 37 C.F.R. §3. 73(b), 
and Power Of Attorney is enclosed. 

[X] An Express Mailing Certificate is enclosed. 

[ ] Other: 



Attention is directed to the fact that the correspondence address for this application is: 

Harness, Dickey & Pierce, P.L.C. 
P.O. Box 828 

Bloomfield Hills, Michigan 48303 
(248) 641-1600. 

RespectfulU, 



Date August £3 , 2000 
Harness, Dickey & Pierce, P.L.C. 
P.O. Box 828 

Bloomfield Hills, Michigan 48303 
(248) 641-1600 





, Reg. No. 2/,382 
eg. No. 4( 



Harness, Dickey & Pierce Rev. 1/10/98 (g:\home\forms\patent\xmit\rule53b) 



Sheet 3 of 3 



Harness, Dickey & Pierce, P.L.C. 



ATTORNEYS AND COUNSELORS 
P.O. BOX 828 
BLOOMFIELD HILLS, MICHIGAN 4S303 

U.S.A. TELEPHONE 

(248) 641-1600 



Date August 23, 2000 



TELEFACSIMILE 
(248) 641-0270 



Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 



Sir: 



EXPRESS MAILING CERTIFICATE 



Applicant: Kenji U CHI YAM A 
Serial No (if any): Not Yet Assigned 

For: LIQUID CRYSTAL DEVICE AND ELECTRONIC APPARATUS 
Docket: 9319S-000155 
Attorney: GGS/BEW 
'Express Mail" Mailing Label Number . . EL 623 523 744 US 



Date of Deposit August 23, 2000 



I hereby certify and verify that the accompanying acknowledgement postcard, Check for 
$690.00, Transmittal Letter (in duplicate), 34-page Patent Application, 12 sheets of 
drawings showing FIGS. 1-12 and priority document (JP 11-241570, filed August 27, 
1999) are being deposited with the United States Postal Service "Express Mail Post 
Office To Addressee" service under 37 C.F.R. 1.10 on the date indicated above and are 
addressed to the Commissioner of Patents and Trademarks, Washington, D.C. 20231. 



Michele S. Mester 

Signature of Person Mailing Document(s) 



-IL- 



LIQUID CRYSTAL DEVICE AND ELECTRONIC APPARATUS 

1. Background of the Invention 
Industrial Field of the Invention 

The present invention relates to a liquid crystal device 
5 for displaying information by controlling alignment of liquid 
crystal encapsulated between a pair of substrates. The 
present invention also relates to an electronic apparatus 
configured by using the liquid crystal device. 

2. Description of the Related Art 

10 Currently, in electronic apparatuses such as mobile 

phones and mobile information terminals, liquid crystal 
devices are widely used for displaying information, such as 
characters, numerals, and pictures. 

In the liquid crystal devices, for example, pixels are 

15 formed by crossing scanning electrodes formed on one 
substrate and selection (data) electrodes formed on the other 
substrate at a plurality of points in the form of a dot 
matrix. Liquid crystal is encapsulated between the 

substrates and light passing through liquid crystal at each 

20 pixel is modulated by selectively changing a voltage applied 
to the pixel, and thus, images, such as characters, are 
displayed. 

In the liquid crystal device, in order to secure a 
connecting area for connecting liquid crystal driver ICs and 



external circuits additionally connected to the liquid 
crystal device, a protruding portion protruding outside from 
the area in [at] which the liquid crystal is encapsulated is 
provided in at least one of the substrates. In addition, in 
general, the scanning electrodes or the selection electrodes 
extend from the area at which the liquid crystal is 
encapsulated to the protruding portion so as to form 
extending portions reaching the connecting area. Thus, the 
scanning electrodes or the selection electrodes are connected 
to the external circuit via the extending portions formed at 
the protruding portion. 

In a so-called reflective or transf lective liquid 
crystal device, a metal having a high reflectance is used as 
a material for the scanning electrodes or the selection 
electrodes, and scanning electrodes or selection electrodes 
may also be used as an inside reflector in some cases. In 
particular, when aluminum is used as an electrode material, 
there is a problem in that the extending portions of 
individual electrodes at the protruding portion are damaged 
or are readily electrolytically corroded. Electrolytic 
corrosion is a phenomenon in which electrodes are depleted by 
corrosion caused by an interaction between various elements, 
such as bases present at the protruding portion, potential 
difference between electrodes, and moisture in the air. When 
electrolytic corrosion occurs, problems of non-illuminated 



lines due to breakage of the electrodes and the like occur. 

In addition, when the extending portions of individual 
electrodes are exposed, there is a risk of short-circuits 
between electrodes caused by electrically conductive foreign 
materials which may contact the protruding portions of 
electrodes . 

In order to prevent damage, corrosion of electrodes, and 
short-circuits between electrodes, conventionally a structure 
covering the protruding portion of the electrodes is known, 
in which a coating material composed of, for example, a 
silicone, is coated onto the surface of the protruding 
portion and is adhered thereto. By the structure thus 
described, contacts of foreign material and the like with the 
extending portions of the electrodes can be avoided and the 
influence of moisture is suppressed to some extent. However, 
even though damage of the electrodes caused by foreign 
material and short-circuits between the electrodes can be 
prevented by the method of adhering the coating material 
mentioned above, it has been difficult to completely avoid 
electrolytic corrosion due to insufficient sealing properties 
against water and the like caused by the properties of the 
coating material or an insufficient adhering state thereof. 

Summary of the Invention 
An object of the present invention is to provide a 
liquid crystal device in which electrolytic corrosion of 
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electrodes provided at a protruding portion of a substrate 
can be prevented, and to provide an electronic apparatus 
provided with the liquid crystal device. 

5 A liquid crystal device of the present invention 

comprises a pair of substrates, each having an opposing face 
opposing each other with liquid crystal interposed 
therebetween, and each opposing face is provided with 
electrodes; a protruding portion provided at one of said pair 

10 of substrates protruding toward the outside from the other 
substrate; aluminum electrodes formed on the protruding 
portion and being in electrical contact with the electrodes; 
and an overcoat layer composed of an inorganic substance 
covering the aluminum electrodes. 

15 According to the liquid crystal device, since the 

aluminum electrodes formed on the protruding portion are 
covered with the overcoat layer composed of an inorganic 
substance having superior sealing properties, penetration of 
water to the aluminum electrodes can be effectively avoided, 

2 0 and hence, electrolytic corrosion of the aluminum electrodes 
can be reliably prevented. 

The liquid crystal device may further comprise an 
insulating layer covering the electrodes formed on one of 
said pair of substrates, and the overcoat layer may be formed 

25 as the same layer as the insulating layer. 
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In this case, since the overcoat layer and the 
insulating layer can be simultaneously formed, the overcoat 
layer can be formed without complicating the manufacturing 
process . 

5 The overcoat layer may be formed by a sol -gel reaction. 

In this case, compared to the formation of a silicon 
oxide film as an overcoat layer by a sputtering method, the 
configuration of manufacturing apparatuses is simple and 
inexpensive, and the yield can be improved because of a 

10 simpler manufacturing process. In cases where a coating 
material is cured to cause a sol -gel reaction thereby forming 
an overcoat layer, it is not required to add a step for 
patterning the overcoat layer because the coating material 
can be coated in a predetermined shape using a printing 

15 method. 

The electrodes formed on one of said pair of substrates 
may be composed of aluminum and may be formed as the same 
layer as the aluminum electrodes. 

In this case, a preferable structure as a reflective or 
2 0 a transf lective liquid crystal panel can be obtained. 

The aluminum electrodes may be provided with terminal 
portions to be connected with external circuit connecting 
portions, and the overcoat layer may be formed so as not to 
cover the terminal portions. 
25 In this case, since the surfaces of the terminal 
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portions are exposed, the external circuit connecting 
portions can be reliably connected to the terminal portions. 

The terminal portions and the external circuit 
connecting portions may be connected to each other via an 
5 anisotropic conductive film provided at the terminal 
portions. In this case, the terminal portions and the 
external circuit connecting portions may be connected to each 
other in a state in which a part of the overcoat layer is 
overlaid with a part of the anisotropic conductive film. 

10 In this case, since the entirety of the aluminum 

electrodes is covered with at least one of the overcoat layer 
and the anisotropic conductive film, penetration of water and 
the like to the entirety of the aluminum electrodes can be 
effectively prevented. 

15 The terminal portions and the external circuit 

connecting portions may be connected to each other in a state 
in which there is an area at which the overcoat layer and the 
connecting portions overlap each other. 

In this case, the anisotropic conductive film provided 

2 0 at the area of the connecting portions is overlaid on a part 
of the overcoat layer in a connecting step, and as a result, 
the entirety of the aluminum electrodes is covered with at 
least one of the overcoat layer and the anisotropic 
conductive film. Consequently, penetration of water and the 

25 like to the entirety of the aluminum electrodes can be 



effectively prevented. 

The terminal portions and the external circuit 
connecting portions may be connected to each other in a state 
in which an edge face of the overcoat layer and an edge face 
5 of the connecting portions oppose each other. 

In this case, the anisotropic conductive film provided 
at the area of the connecting portions is overlaid on a part 
of the overcoat layer by a flow that occurs when the 
anisotropic conductive film melts in a connecting step, and 

10 as a result, the entirety of the aluminum electrodes is 
covered with at least one of the overcoat layer and the 
anisotropic conductive film. Consequently, penetration of 
water and the like to the entirety of the aluminum electrodes 
can be effectively prevented. 

15 After a part of the anisotropic conductive film is 

overlaid on a part of the overcoat layer, the anisotropic 
conductive film may be melted so that the terminal portions 
and the external circuit connecting portions are connected to 
each other. 

20 In this case, since a part of the anisotropic conductive 

film is overlaid on a part of the overcoat layer beforehand, 
whereby the anisotropic conductive film can be reliably 
overlaid on a part of the overcoat layer. 

After the anisotropic conductive film is provided so 

2 5 that the overcoat layer is not overlaid with the anisotropic 
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conductive film, the terminal portions and the external 
circuit connecting portions may be connected to each other in 
a state in which a part of the overcoat layer is overlaid 
with a part of the anisotropic conductive film by a flow 
5 thereof when the anisotropic conductive film is melted. 

In this case, by using a flow of the anisotropic 
conductive film when it is melted, the anisotropic conductive 
film can be overlaid on a part of the overcoat layer. 

An electronic apparatus of the present invention 
10 comprises one of the liquid crystal devices described above. 



Brief Description of the Drawings 
Fig. 1 is an exploded perspective view showing a first 
embodiment of a liquid crystal device according to the 
15 present invention. 

Fig. 2 is a cross-sectional view of the liquid crystal 
device of the first embodiment. 

Fig. 3 is a perspective view of a liquid crystal device 
showing an area at which an overcoat layer is formed in the 
20 liquid crystal device of the first embodiment. 

Fig. 4 is a cross-sectional view showing a state in 
which the left edge face of an overcoat layer and the right 
edge face of a base layer oppose each other. 

Fig. 5 is a cross-sectional view showing a state in 
2 5 which the left edge face of an overcoat layer is at a 
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position withdrawn from the right edge face of a base layer. 

Figure 6 shows a part of a manufacturing process for the 
liquid crystal panel, in which (a) is a cross-sectional view 
of a substrate, (b) is a cross -sectional view showing a state 
5 in which an aluminum electrode is formed, (c) is a cross- 
sectional view showing a state in which an overcoat layer is 
formed, and (d) is a cross-sectional view showing a state in 
which an alignment layer is formed. 

Fig. 7 shows a composition of a coating material. 
10 Fig. 8 is a partly sectional plan view showing a second 

embodiment of a liquid crystal device according to the 
present invention . 

Fig. 9 is a perspective view of the liquid crystal 
device showing an area at which an overcoat layer is formed 
15 in the liquid crystal device of the second embodiment. 

Fig. 10 is a cross- sectional view taken along the line 

X- X in Fig. 8 . 

Fig. 11 is a cross-sectional view taken along the line 

XI- XI in Fig. 8 . 

2 0 Fig. 12 is a perspective view showing an embodiment of 

an electronic apparatus according to the present invention. 

Detailed Description of the Preferred Embodiments 

25 A first embodiment of a liquid crystal device of the 
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present invention will be described with reference to Figs. 1 
to 7. 

Fig. 1 is an exploded perspective view of the liquid 
crystal device of the embodiment, Fig. 2 is a cross-sectional 
5 view showing a connection part between a liquid crystal panel 
1 and a mounted structure 2. As shown in Fig. 1, a liquid 
crystal device 100 is provided with the liquid crystal panel 
1 displaying information and the mounted structure 2 to be 
connected with the liquid crystal panel 1. In addition, when 

10 necessary, a lighting unit, such as a backlight, and other 
accessory units (not shown) are provided to the liquid 
crystal panel 1 . 

As shown in Figs. 1 and 2, the liquid crystal panel 1 is 
provided with a pair of substrates 11a and lib composed of a 

15 light-transmitting material, such as glass or a synthetic 
resin. The substrates 11a and lib are bonded to each other 
with a sealing material 12 provided at the peripheries 
thereof, and liquid crystal is encapsulated in a gap, a so- 
called cell gap, formed between the substrate 11a and the 

2 0 substrate lib in the area surrounded by the sealing material 
12 . In addition, polarizers 14a and 14b are glued on the 
outside surfaces of the substrates 11a and lib, respectively. 

As shown in Fig. 1, a plurality of aluminum electrodes 
15a and a plurality of transparent electrodes 15b are formed 

25 on the inside surfaces of the substrates 11a and lib, 
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respectively, in the form of stripes. The directions, in 
which the aluminum electrodes 15a and the transparent 
electrodes 15b extend, cross orthogonally to each other, and 
pixels are formed at individual intersections formed by the 
aluminum electrodes 15a and the transparent electrodes 15b. 
Accordingly, a plurality of pixels are aligned in the form of 
a dot matrix. The transparent electrode 15b is formed using 
a light -transmitting material, such as ITO (indium tin oxide 
compound) . 

Instead of the aluminum electrodes 15a or the 
transparent electrodes 15b in the form of stripes, electrodes 
having other patterns such as characters and numerals may be 
formed on the inside surface of the substrate. 

As shown in Fig. 2, an overcoat layer 16a composed of an 
inorganic film is provided on the aluminum electrodes 15a 
formed on the substrate 11a (lower side of the aluminum 
electrodes 15a in Fig. 2) so as to cover the entire display 
area in which the pixels are aligned. In addition, an 
alignment film 17a composed of, for example, a polyimide 
resin, is provided on the overcoat layer 16a so as to cover 
the entire display area. 

Furthermore, an overcoat layer 16b composed of an 
inorganic film is provided on the transparent electrodes 15b 
formed on the substrate lib (upper side of the transparent 
electrodes 15b in Fig. 2) so as to cover the entire display 
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area. In addition, an alignment film 17b composed of, for 
example, a polyimide resin, is provided on the overcoat layer 
16b so as to cover the entire display area. 

The thicknesses of the overcoat layers 16a and 16b are 

5 set to be, for example, 800 A, and the thicknesses of the 

alignment layers 17a and 17b are set to be, for example, 150 

o 

A. 

As shown in Figs. 1 and 2, the substrate 11a has a 
protruding portion 3 0 over the edge of the substrate lib to 

10 the left in Fig. 2. On the protruding portion 3 0 , a 
plurality of terminal portions 31 are formed by extending the 
aluminum electrodes 15a to the edge of the substrate 11a. As 
shown in Fig. 2, portions of the aluminum electrodes 15a, 
which are not provided with the overcoat layer 16a and the 

15 alignment layer 17a thereon and exposed at the inside surface 
of the substrate 11a, function as the terminal portions 31 
which are to be connected with the mounted structure 2 via an 
ACF (anisotropic conductive film) described later. 

Fig. 3 is a perspective view of the liquid crystal panel 

2 0 1 showing an area at which the overcoat layer 16a is formed. 
As shown in Figs. 2 and 3, the overcoat layer 16a provided at 
the substrate 11a side is continuously formed from the 
display area to the protruding portion so as not to cover the 
terminal portions 31 formed on the edge portion of the 

25 substrate 11a. 
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In the embodiment, the inside surface of the substrate 
11a in the protruding portion 3 0 other than the area at which 
the terminal portions 31 are formed is covered with the 
overcoat layer 16a. As a result, in a manufacturing process, 
5 the risk of the aluminum electrodes 15a being damaged or 
foreign material adhering thereon is avoided in the area at 
which the aluminum electrodes 15a are covered with the 
overcoat layer 16a. In addition, the penetration of water 
and the like to the aluminum electrodes 15a can be prevented, 
10 and hence, degradation of the aluminum electrodes 15a can be 
prevented . 

As shown in Fig. 1, the mounted structure 2 is provided 
with a wiring substrate 21, a liquid crystal driver IC 
(integrated circuit) 22 and chip components which are mounted 

15 on the wiring substrate 21. 

The wiring substrate 21 is composed of a wiring pattern 
of copper or the like formed on a resilient base substrate 24 
made of a polyimide resin or the like. The wiring pattern 25 
may be tightly bonded on the base substrate 24 with a bonding 

2 0 agent layer, or may be tightly bonded directly to the base 
substrate 24 by a film forming method, such as sputtering or 
roll coating. In addition, the wiring substrate 21 may be 
formed by using a wiring pattern of copper or the like formed 
on a relatively rigid and thick substrate, such as an epoxy 

2 5 substrate. 
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A COF (chip on film) type mounted structure is formed by 
mounting parts to be mounted on a resilient substrate that is 
used as the wiring substrate 21, and a COB (chip on board) 
type mounted structure is formed by mounting parts to be 
5 mounted on a rigid substrate that is used as the wiring 
substrate 21. 

As shown in Fig. 1, the wiring pattern 2 5 includes a 
plurality of output terminals 25a formed at one side of the 
wiring substrate 21, a plurality of input terminals 2 5b 

10 formed at the other side of the wiring substrate 21, and a 
plurality of IC terminals 25c provided in an area at which 
the liquid crystal driver IC 22 is mounted. 

A plurality of bumps 22a are provided on a bonding face 
of the liquid crystal driver IC 22, i.e., on an active face 

15 thereof, and individual bumps 22a are electrically connected 
to predetermined IC terminals 25c via an ACF (anisotropic 
conductive film) 26. The chip components 23 are mounted at 
predetermined positions on the wiring substrate 21 by 
soldering. The chip components 23 are active parts such as 

20 capacitors and resistors, and electronic elements such as 
connectors . 

The mounted structure 2 is connected to the terminal 
portions 31 formed on the protruding portion 3 0 of the 
substrate 11a by an ACF 32. As shown in Fig. 2, the ACF 32 
25 is composed of an adhesive resin 32a and electrically 



conductive particles 32b mixed in the adhesive resin 32a, and 
an edge portion of the mounted structure 2 at which the 
output terminals 25a are formed and the protruding portion 30 
of the substrate 11a are bonded to each other by the adhesive 
5 resin 32a. In addition, the terminal portions 31 and the 
output terminals 25a, which oppose each other, are 
electrically connected to each other via the electrically 
conductive particles 32b interposed between the mounted 
structure 2 and the substrate 11a. A gap formed between the 

10 base substrate 24 and the substrate lib is sealed with a 
resinous sealing material 34. 

As shown in Fig. 2, the left edge face of the overcoat 
layer 16a (a position indicated by a chain line in Fig. 2) is 
positioned to the left of the right edge face of the base 

15 substrate 24, that is, the base substrate 24 and the overcoat 
layer 16a horizontally overlap each other with a positional 
relationship therebetween. When the mounted structure 2 and 
the liquid crystal panel 1 are connected to each other, the 
melted ACF 32 spreads to the right side (display area side) 

2 0 of the right edge face of the base substrate 24 and is 
solidified to be overlaid on the overcoat layer 16a. 

When the mounted structure 2 is connected to the 
terminal portions 31, a heat compression bonding head presses 
the mounted structure 2 while the output terminals 2 5a of the 

25 mounted structure 2 are placed on the terminal portions 31 
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with the ACF 32 therebetween, and heat and pressure are 
applied to the mounted structure 2. As a result, the 
adhesive resin 32a of the ACF 32 is melted and then spreads 
slightly towards the left side from the left edge face of the 
5 substrate 11a and slightly towards the right side from the 
right edge face of the base substrate 24. When the ACF 32 is 
spontaneously cooled by removing the heat compression bonding 
head, the adhesive resin 32 is solidified in a state in which 
the output terminals 2 5a and the terminal portions 31 are 

10 electrically connected with each other via the electrically 
conductive particles 32b. 

As described above, the gap formed between the base 
substrate 24 and the substrate lib is sealed with the 
resinous sealing material 34; however, the sealing properties 

15 by the resinous sealing material 34 are not always sufficient 
and a certain degree of penetration of water and the like is 
allowed. Meanwhile, in the embodiment as described above, 
since the ACF 32 is overlaid on the overcoat layer 16a, the 
overcoat layer 16a is present between the aluminum electrodes 

2 0 15a and the resinous sealing material 34, and hence the 
aluminum electrodes 15a are not in direct contact with the 
resinous sealing material 34. As a result, penetration of 
water and the like to the aluminum electrodes 15a via chinks 
formed in the resinous sealing material 34 and the periphery 

25 thereof can be effectively prevented. 
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Fig. 4 shows the case in which the left edge face of the 
overcoat layer 16a (a position indicated by a chain line X in 
Fig. 4) and the right edge face of the base substrate 24 are 
at the same position in the horizontal direction, that is, 
5 the case in which the left edge face of the overcoat layer 
16a and the right edge face of the base substrate 24 oppose 
each other. In the case as shown in Fig. 4, the melted ACF 
3 2 spreads to the right side from the right edge face of the 
base substrate 24, and hence, the ACF is solidified in a 

10 state in which the ACF is overlaid on the overcoat layer 16a. 
Accordingly, penetration of water and the like to the 
aluminum electrodes 15a can also be prevented in this case. 

Conversely, in Fig. 5, the left edge face of the 
overcoat layer 16a (a position indicated by a chain line X in 

15 Fig. 5) is at a position withdrawn to the right from the 
right edge face of the base substrate 24. Hence, the melted 
ACF 32 does not reach the position at which the overcoat 
layer 16a exists, and parts of the aluminum electrodes 15a 
are in direct contact with the resinous sealing material 34. 

2 0 Consequently, it is not preferable bacause, in this case, 
water and the like penetrating into the resinous sealing 
material 34 may reach the aluminum electrodes 15a. In Fig. 
5, an area at which the aluminum electrodes 15a are in direct 
contact with the resinous sealing material 34 is indicated by 

25 a letter of "P" . 
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As described above, a structure in which the overcoat 
layer 16a and the ACF 32 are overlapped is preferable. 
Accordingly, the ACF 32 may be overlaid on the overcoat layer 
16a before the ACF 32 is melted, and then the ACF 32 may be 
melted to connect the liquid crystal panel 1 with the mounted 
structure 2, or, without overlaying the ACF 32 before melting 
on the overcoat layer 16a beforehand, the ACF 32 may be 
melted and flow to be overlaid on the overcoat layer 16a. 

Hereinafter, a part of a manufacturing process for the 
liquid crystal panel 1 will be described with reference to 
Fig. 6. Figs. 6(a) to 6(d) are cross-sectional views 
sequentially showing the manufacturing process. As shown in 
Figs. 6(a) and 6(b), an aluminum film is formed on the 
substrate 11a, and then the aluminum electrodes 15a are 
formed by patterning the aluminum film in a photolithographic 
step. Next, the substrate 11a provided with the aluminum 
electrodes 15a is rinsed. 

Subsequently, by using relief printing or transfer 
printing, a coating material for forming the overcoat layer 
16a is coated on a predetermined area. Fig. 7 shows 

components composing the coating material and an example of 
weight ratios of the components. As shown in Fig. 7, the 
coating material includes titanium oxide, zirconium oxide, 
and silicon oxide, which form inorganic films by a sol -gel 
reaction, and also includes antimony oxide and silicon oxide, 
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which are used as fillers. After coating the coating 
material, pre-baking is performed at 100°C for 2 minutes to 
remove solvent from the coating material. UV (ultra violet) 
rays of 365 nm are radiated at 6, 000 mJ/cm 2 onto the coating 
material, and then curing at 300°C for 10 minutes is 
performed. By the steps of pre-baking, UV radiation, and 
curing, the coating material forms an inorganic film by a 
sol -gel reaction, that is, the overcoat layer 16a is formed 
as shown in Fig. 6 (c) . 

In the case in which the overcoat layer 16a is formed by 
a sol -gel reaction using the coating material thus described, 
compared to formation of silicon oxide as an overcoat layer 
by sputtering, the configuration of manufacturing apparatuses 
is simple and inexpensive, and in addition, the advantage of 
a higher yield can be obtained because of a simpler 
manufacturing process. 

The overcoat layer 16b on the substrate lib is formed in 
a process similar to that used for forming the overcoat layer 
16a, and hence, the overcoat layer 16b has advantages similar 
to those of the overcoat layer 16a. In addition, since the 
refractive index of the overcoat layer 16b formed by a sol- 
gel reaction is lower than that of the silicon oxide film, a 
phenomenon in which the transparent electrode is noticeably 
visible after the liquid crystal panel 1 is formed hardly 
occurs, and the advantage of improved display quality can be 
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obtained . 

After the formation of the overcoat layer 16a, the 
substrate 11a is rinsed, and the alignment film 17a is formed 
on the overcoat layer 16a by coating as shown in Fig. 6(d) . 

Hereinafter, a second embodiment of the liquid crystal 
device according to the present invention will be described 
with reference to Figs. 8 to 11. In the second embodiment, 
the liquid crystal device of the present invention is applied 
to a COG (Chip on Glass) type device. 

Fig. 8 is a plan view showing positional relationships 
of individual elements of a liquid crystal panel used for the 
liquid crystal device of the second embodiment, Fig 9 is a 
perspective view of the liquid crystal panel, Fig. 10 is a 
cross-sectional view taken along the line X-X in Fig. 8, and 
Fig. 11 is a cross-sectional view taken along the line XI-XI 
in Fig . 8 . 

A liquid crystal panel 101 is provided with a pair of 
substrates 111a and 111b composed of an light -transmitting 
material, such as glass or a synthetic resin. The substrate 
111a and the substrate 111b are bonded to each other with a 
sealing material 112 disposed at peripheries of the 
substrates 111a and 111b, and liquid crystal is encapsulated 
in a gap, a so-called cell gap, formed between the substrate 
111a and the substrate 111b in an area surrounded by the 
sealing material 112. A polarizer 114a and a polarizer 114b 



are glued on the outside surfaces of the substrate 111a and 
the substrate 111b, respectively (refer to Figs. 10 and 11) . 

As shown in Figs. 8 and 10, a plurality of aluminum 
electrodes 115a and a plurality of transparent electrodes 
115b are formed in the form of stripes on the inside surfaces 
of the substrate 115a and the substrate 115b, respectively. 
The directions, in which the aluminum electrodes 115a and the 
transparent electrodes 115b extend, cross orthogonally, and 
pixels are formed at individual intersections between the 
aluminum electrodes 115a and the transparent electrodes 115b. 
Accordingly, a number of pixels are aligned in the form of a 
dot matrix in the liquid crystal panel 101. The transparent 
electrode 115b is formed using an light-transmitting 
material, such as an ITO (indium tin oxide compound) . 

Instead of the aluminum electrodes 115a and the 
transparent electrodes 115b in the form of stripes, 
electrodes having other patterns, such as characters and 
numerals, may be formed on the inside surfaces of the 
substrates . 

As shown in Figs. 10 and 11, an overcoat layer 116a 
composed of an inorganic substance is provided on the 
aluminum electrodes 115a formed on the substrate 111a (upper 
side of the aluminum electrodes 115a in Figs. 10 and 11) so 
as to cover the entirety of a display area (area in which 
images are displayed) E (refer to Fig. 8) of the liquid 



- 22 - 



crystal panel 101. In addition, an alignment film 117a 
composed of, for example, a polyimide resin, is provided on 
the overcoat layer 116a so as to cover the entirety of the 
display area E. 

5 Furthermore, an overcoat layer 116b composed of an 

inorganic substance is provided on the transparent electrodes 
115b formed on the substrate 111b (lower side of the 
transparent electrode 115b in Figs. 10 and 11) so as to cover 
the entirety of the display area E. In addition, an 

10 alignment film 117b composed of, for example, a polyimide 
resin, is provided on the overcoat layer 116b so as to cover 
the entirety of the display area E. 

The overcoat layers 116a and 116b are inorganic films, 
similar to those formed in the first embodiment, formed by a 

15 sol -gel reaction passing through steps of coating a coating 
material, pre-baking, UV radiation, and curing. Since the 
manufacturing process is similar to that in the first 
embodiment, an explanation of the manufacturing process is 
omitted . 

20 The thicknesses of the overcoat layers 116a and 116b are 

set to be, for example, 800 A, and the thicknesses of the 
alignment layers 117a and 117b are set to be, for example, 
150 A. 

As shown in Fig. 8, the substrate 111a has a protruding 
2 5 portion 13 0 protruding from the display area E to the upper 
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side in Fig. 8. On the protruding portion 130 of the 
substrate 111a, a liquid crystal driver IC 122 is provided 
and the aluminum electrodes 115a are extended from the 
display area E. These aluminum electrodes 115a are connected 
5 to the liquid crystal driver IC 122. In addition, aluminum 
electrodes 115c connecting the display area E with the liquid 
crystal driver IC 122 are formed on the protruding portion 
130. The aluminum electrodes 115c are connected to the 
transparent electrodes 115b on the substrate 111b through the 

10 sealing material 112, and the connection configuration 
thereof will be described later. Furthermore, a plurality of 
input terminals 118 are provided at an edge portion (upper 
edge portion in Fig. 8) of the protruding portion 130. The 
input terminals 118 are connected to the liquid crystal 

15 driver IC 122. 

In an area indicated by a letter "A" , a structure 
connecting the transparent electrodes 115b with the aluminum 
electrodes 115c is formed. As shown in Fig. 11, since the 
overcoat layer 116a, the alignment film 117a, the overcoat 

20 layer 116b, and the alignment film 117b are not formed in 
this area at which the sealing material 112 is provided, the 
transparent electrodes 115b and the aluminum electrodes 115c 
are each in direct contact with [directly connected to] the 
sealing material 112. Hence, by forming the liquid crystal 

25 panel 101 using the sealing material 112, the transparent 



electrodes 115b and the aluminum electrodes 115c are 
electrically connected to each other via electrically 
conductive particles 112a contained in the sealing material 
112 . 

As shown in Figs. 8 and 10, given bumps 122a of the 
liquid crystal driver IC 122 are connected to each of the 
aluminum electrodes 115a, the aluminum electrodes 115c , and 
the input terminals 118, via an ACF 123. 

As shown in Figs. 8 to 11, the overcoat layer 116a 
provided at the substrate 111a side is continuously formed 
from the display area E to the protruding portion 13 0 other 
than the area 122a (refer to Fig. 9) at which the liquid 
crystal driver IC 122 is mounted and the edge portion of the 
substrate 111a. The aluminum electrodes 115a and the 
aluminum electrodes 115c thus formed on the protruding 
portion 130 are covered with the overcoat layer 116a, and 
hence, there is no risk of the aluminum electrodes 115a or 
the aluminum electrodes 115c being damaged or foreign 
material adhering thereto in a manufacturing process. In 
addition, the penetration of water and the like to the 
aluminum electrodes 115a and the aluminum electrodes 115c can 
be prevented, and hence, degradation of these electrodes can 
be prevented . 

As shown in Fig. 10, in the second embodiment, since the 
overcoat layer 116a is formed in the vicinity of the liquid 



crystal driver IC 122, the ACF 123 is solidified in a state 
in which the ACF is melted and flow onto the overcoat layer 
116a when the liquid crystal driver IC 122 is mounted on the 
substrate 111a. Consequently, the aluminum electrodes 115a 
located on the protruding portion 13 0 are covered with the 
overcoat layer 116a or the ACF 123. Even though the aluminum 
electrodes 115c are not shown in the figure, they are in a 
state similar to the above. Hence, the risk of penetration 
of water and the like to the aluminum electrodes 115a and the 
aluminum electrodes 115c occurring when exposed surfaces of 
the aluminum electrodes are directly covered by a sealing 

material can be avoided. 

Fig. 12 shows a mobile phone of an embodiment of the 
electronic apparatus according to the present invention. A 
mobile phone 2 00 shown in the figure has a structure in which 
components thereof, such as an antenna 201, a speaker 2 02, a 
liquid crystal unit 210, key switches 203, and a microphone 
2 04, are stored in an exterior case 206 as a housing. In the 
inside of the exterior case 206, a control circuit board 207 
having control circuits thereon for controlling operation of 
the components mentioned above is provided. The liquid 
crystal unit 210 may be constructed by the liquid crystal 
device 100 shown in Fig. 1 and the like or by the liquid 
crystal device provided with the liquid crystal panel 101 
shown in Fig. 8 and the like. 
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In the mobile phone 200, signals inputted through the 
key switches 203 and the microphone 204, data received by the 
antenna 2 02 and the like are inputted to the control circuits 
on the control circuit board 207. Then, the control circuits 
5 display images, such as numerals, characters, and pictures, 
on the display screen of the liquid crystal unit 210 in 
accordance with the various data inputted. In addition, 
transmission data are transmitted via the antenna 201. 

Hereinbefore, the present invention has been described 
10 with reference to preferred embodiments; however the present 
invention is not limited to the embodiments and may be 
variably modified within the scope described in the claims. 

For example, in the first and the second embodiments, 
passive matrix liquid crystal devices are described; however, 
15 instead of the above, the present invention can be applied to 
an active matrix liquid crystal device. 

In addition, in the embodiment of the electronic 
apparatus, a mobile phone using the liquid crystal device of 
the present invention is described as an example of 
electronic apparatuses; however, the liquid crystal device of 
the present invention may be applied to other electronic 
apparatuses, for example, mobile information terminals, 
electronic notebooks, and view finders for video cameras. 

As described above, according to the liquid crystal 
device of the present invention, since the aluminum 



20 



25 
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electrodes formed on the protruding portion are covered with 
the overcoat layer composed of an inorganic substance having 
superior sealing properties, penetration of water to the 
aluminum electrodes can be avoided, and hence, electrolytic 
corrosion of the aluminum electrodes can be reliably 
prevented. 
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CLAIMS 

What is claimed is: 

1. A liquid crystal device comprising: 

a pair of substrates, each having an opposing face 
opposing each other with liquid crystal interposed 
therebetween, the opposing faces being provided with 
electrodes ; 

a protruding portion provided on one of said pair of 
substrates protruding toward the outside from the other 
substrate ; 

aluminum electrodes formed on the protruding portion, 
and said aluminum electrodes electrically connected with 
said electrodes; and 

an overcoat layer of an inorganic substance covering 
the aluminum electrodes. 

2. A liquid crystal device according to Claim 1, 
further comprising an insulating layer covering the 
electrodes formed on one of said pair of substrates, wherein 
the overcoat layer is formed as the same layer as the 
insulating layer. 



3. A liquid crystal device according to one of Claim 
1, wherein the overcoat layer is formed by means of a sol- 
gel reaction. 
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4. A liquid crystal device according to Claim 1, 
wherein the electrodes formed on one of said pair of 
substrates are composed of aluminum and are formed as the 
same layer as the aluminum electrodes. 

5. A liquid crystal device according to Claim 1, 
wherein the aluminum electrodes are provided with terminal 
portions to be connected with external circuit connecting 
portions , and the overcoat layer is formed so as to not 

5 cover the terminal portions. 

6. A liquid crystal device according to Claim 5, 
wherein the terminal portions and the external circuit 
connecting portions are connected to each other via an 
anisotropic conductive film provided at the terminal 

5 portions. 

7. A liquid crystal device according to Claim 6, 
wherein the terminal portions and the external circuit 
connecting portions are interconnected in a state in which a 
part of the overcoat layer is overlaid with a part of the 

5 anisotropic conductive film. 



- 30 - 



8. A liquid crystal device according to Claim 7, 
wherein the terminal portions and the external circuit 
connecting portions are interconnected in a state in which 
there is an area at which the overcoat layer and the 

5 connecting portions overlap each other. 

9. A liquid crystal device according to Claim 7, 
wherein the terminal portions and the external circuit 
connecting portions are interconnected in a state in which 
edge faces of the overcoat layer and the connecting portions 

5 oppose each other. 

10. A liquid crystal device according to Claim 7, 
wherein a part of the anisotropic conductive film is 
provided so as to be overlaid on a part of the overcoat 
layer, and then the anisotropic conductive film is melted, 

5 whereby the terminal portions and the external circuit 
connecting portions are connected with each other. 
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11. A liquid crystal device according to Claim 7, 
wherein the anisotropic conductive film is provided so as to 
not be overlaid on the overcoat layer, and then the 
anisotropic conductive film is melted to flow so that a part 
of the overcoat layer is overlaid with a part of the 
anisotropic conductive layer, whereby the terminal portions 
and the external circuit connecting portions are connected 
with each other. 

12. An electronic apparatus comprising a liquid crystal 
device according to claim 1 as display means for displaying 
images . 



r 
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13. A liquid crystal device comprising: 

a first substrate having a first face; 
a first electrode on said first face; 

a second substrate having a second face opposite 
5 said first face; 

a second electrode on said second face; 
liquid crystal interposed between said first and 
second faces; 

a protruding portion of said first substrate 
10 protruding outboard of said second substrate; 

aluminum electrodes formed on the protruding 
portion and connected to said first and second electrodes; 
and 

an overcoat layer of an inorganic substance 
15 covering the aluminum electrodes. 

14. The liquid crystal device of claim 13 wherein said 
overcoat layer forms an insulating layer over said first 
electrode . 



15. The liquid crystal device of claim 13 wherein said 
aluminum electrodes include terminal portions extending 
beyond said overcoat layer. 
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16. The liquid crystal device of claim 15 further 
comprising an anistropic conductive film connecting said 
terminal portions and an external circuit connecting 
portion. 

17. The liquid crystal device of claim 16 wherein said 
anistropic conductive film overlaps part of the overcoat 
layer . 

18. The liquid crystal device of claim 17 wherein an 
edge of said anistropic conductive film abuts an edge of 
said overcoat layer. 
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ABSTRACT 

The liquid crystal device comprises a pair of 
substrates 11a and lib facing each other with liquid crystal 
interposed therebetween and having aluminum electrodes 15a 
5 formed on opposing surfaces of the substrates that face each 
other and also comprises a protruding portion 3 0 provided on 
one substrate 11a of the pair of substrates 11a, lib 
extending toward the outside from the other substrate lib, 
wherein the aluminum electrodes 15a extend along the 
10 protruding portion 3 0 and an overcoat layer 16a is provided 
on the aluminum electrodes 15a extending along the 
protruding portion 30. 
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COMPOSITION OF 
COATING MATERIAL 



COMPONENT 


CONTENT 
(PERCENT BY WEIGHT) 


Ti02 


50 


Zr02 


10 


Si02 


20 ' 


Sb205( FILLER ) 


12 


S"i02(filler) 


8 
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